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NSSL'S RAPID UPDATE SYSTEM

A Rapid Update version of the NSSL's SSAP code has
been produced to satisfy the following goals:

Objective: Identify severe weather features prior to the
end of a volume scan of radar data allowing users access
to critical information in a timely fashion.

Primary Goal: I[dentify potential locations of severe
weather features at the end of the first elevation scan of
data and update icon locations.

Primary Goal: Update information on severe weather
features once they are topped.
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NSSL'S RAPID UPDATE SYSTEM

Secondary-Goal: Update information on intensifying

severe weather feature attributes that are becoming more

severe after each elevation scan.
For example: maximum rotational velocity
maximum velocity difference

Four algorithms within SSAP were originally targeted for
rapid update capability:

1) Mesocyclone Detection Algorithm (MDA)

2) Tornado Detection Algorithm (TDA)

3) Storm Cell Identification and Tracking (SCIT) algorithm
4) Hail Detection Algorithm (HDA)
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RAPID UPDATE METHODOLOGY

* At the conclusion of the first elevation scan of a volume
scan, new 2D features from SCIT, MDA, and TDA are
identified.

» 2D features are time associated with 3D features from
the previous volume scan.

» Forecasted tracks are applied to each 3D feature from
the previous volume scan. The forecasted location at the
next volume scan is compared with the actual locations of
new 2D features. The closest 2D feature is time
associated with the previous 3D feature.
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RAPID UPDATE METHODOLOGY

» Associating features after the first elevation scan allows
the range and azimuth of severe weather features to be
updated immediately in the current volume scan. The
position of the icon representing the severe weather
feature on the display is changed accordingly.

 New 2D feature of the current volume scan inherits the
attributes of the associated 3D feature from the previous
volume scan.

* Low Level / Base attributes are updated.
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Rowkame

Arimuth | Range | Cellld MesoRank [MS] | Base |LLDiam [ LLRotV | MXRotV | MXShear | MXgtg | Din
a0 252 Erdi] 6 253
1 252 1111 2 29 218
2 293 g3.0 17 LowTop 3 28 193
a1 296 8.5 B 24 A36
38 307 B55 Tz 2 28  T3650 15



RAPID UPDATE METHODOLOGY

ALGORITHMIC ATTRIBUTES CALCULATED
AFTER FIRST ELEVATION SCAN

MDA Base Height

Low-Level Diameter

Low-Level Rotational Velocity

Low-Level Shear

Maximum Shear

Low-Level Gate-to-Gate Velocity Difference

TDA Base Height
Low-Level Velocity Difference
Low-Level Shear

SCIT Base Height
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RAPID UPDATE METHODOLOGY

« As each additional elevation scan of data is made
available within the current volume scan, vertically
adjacent 2D features are associated to produce a 3D
feature.
« TDA allows a vertical gap of one elevation angle
between 2D components. SCIT allows for vertical
merging of storm cells separated vertically by less than
4 km or 3 degrees in elevation.

 After each elevation scan, severe weather feature
attributes that intensify are updated immediately.

* Once the 3D feature is completely built (or topped), all
attributes of the new 3D feature are computed with

information from the current volume scan.
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RAPID UPDATE METHODOLOGY

ALGORITHMIC ATTRIBUTES THAT CAN BE
UPDATED AFTER EACH ELEVATION SCAN

SCIT

Top Height
Maximum Reflectivity

Height of Maximum Reflectivity
VIL

HDA

Probability of Hail
Probability of Severe Hail
Hail Size
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MDA

Circulation type

Top Height

Depth

Maximum Diameter
Maximum Rotational Velocity
Maximum Shear

Maximum Gate-to-Gate Velocity Difference
Mesocyclone Strength Rank
Mesoscyclone Strength Index
Probability of Tornado
Probability of Severe Weather

TDA

Circulation type

Top Height

Depth

Maximum Velocity Difference
Maximum shear
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RAPID UPDATE TIMELINE

A B C D
< >
| | | | |
End of Begin | all intervening elevation Eld of
VSn VSn+1 scans for VSn+1 \VSn+1

A — 3D features from previous volume scan are finalized

B — 2D features in current volume scan are time associated
with 3D features from previous volume scan and
feature attributes are ‘coasted’

C — New 3D features are built. Feature attributes updated if:
1) 3D feature is topped
2) Feature attributes are intensifying

D — All 3D features are topped and attributes updated
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RAPID UPDATE METHODOLOGY

Additional Considerations

* If a 2D component never becomes a 3D feature, then
tracking information associated with the 2D component is
removed from the 3D feature.
* The 3D feature from the previous volume scan is free
to be time associated with a new 2D (or 3D) feature
from the current volume scan.
* If a new time association occurs for the 3D feature,
tracking information is recalculated.

* New detections not associated with previous 3D features
are added as they are topped.

« Should SCIT and HDA be included in rapid update?
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Type | Animuth | Range | Cellld | Mesold
253 470 (] 40
252 1105 2 0
302 1240 1 0
293 8230 a 0

ETVS 254 101.2 2 0

ETVS 252 1115 2 0

Depth

9.1
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LLgtg | MXgtg | LLShear | MXShear | Dir Speed
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220 27.0 211 130
240 211 260
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205 130
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Depth |LLglg | MXgtg | LLShear | MXShear | Di

RowName | Type | Azimuth | Range | Cellld | Mesold | Base |Top
5 255 436 (] 0 05
2 253 1073 2 0 16
1" 253 104.9 2 0 15
] 305 1255 1 0 2.0
1 254 417 & 40 0.4
23 295 a7 4 0 1.0
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(1990 OR/00 20744 UTE)

RowName | Type | Azimuth | Range | Cellld [Mesold | Base |Top |Depth |LLglg | MXgtg | LLShear | MXShear | Di Speed
5 255 436 6B o 91 87 missing missing
2 253 1073 2 0 100 91 220 280 211 130

1" 253 104.9 2 0 100 85 280 201 48.0

] 305 1255 1 0 95 7135 240 240 211 260

1 254 417 & 40 95 711 230 231 18.0

23 295 a7 4 0 100 B89 210 210 225 15.0




RAPID UPDATE DESIGN REVIEW

« 2002 MOU work:
* The display and attribute table values of ALL features
should be coasted.
* The display and attribute tables should be updated once
there is enough information to determine that a 3D feature
exists (not just on the base tilt and for topped detections).

« Evaluate end of volume scan information from the rapid
update and non-rapid update systems.

« Determine average increase in time the rapid update
system provides in detecting severe weather features.
 Note failure rates of rapid update first guesses.
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